Components of the DNA methylation system of chromatin control are RNA-binding proteins.
The view that autosomal gene expression is controlled exclusively by protein trans-acting factors has been challenged recently by the identification of RNA molecules that regulate chromatin. In the majority of cases where RNA molecules are implicated in DNA control, the molecular mechanisms are unknown, in large part because the RNA.protein complexes are uncharacterized. Here, we identify a novel set of RNA-binding proteins that are well known for their function in chromatin regulation. The RNA-interacting proteins are components of the mammalian DNA methylation system. Genomic methylation controls chromatin in the context of transposon silencing, imprinting, and X chromosome dosage compensation. DNA methyltransferases (DNMTs) catalyze methylation of cytosines in CGs. The methyl-CGs are recognized by methyl-DNA-binding domain (MBD) proteins, which recruit histone deacetylases and chromatin remodeling proteins to effect silencing. We show that a subset of the DNMTs and MBD proteins can form RNA.protein complexes. We characterize the MBD protein RNA-binding activity and show that it is distinct from the methyl-CG-binding domain and mediates a high affinity interaction with RNA. The RNA and methyl-CG binding properties of the MBD proteins are mutually exclusive. We speculate that DNMTs and MBD proteins allow RNA molecules to participate in DNA methylation-mediated chromatin control.